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ABSTRACT 

The purpose of this report is to summarize the 
results of the National Assessment of Educational Progress Project's 
1972-73 assessment of mathematics. Chapter 1 gives details concerning 
the sample and the data analysis procedures that were used. Each of 
the next six chapters focuses on results in one of the following 
major content areas: numbers and numeration, measurement geometry, 
variables and relationships, probability and statistics, and consul r 
mathematics. The final chapter provides summaries across content 
areas of results grouped by sex, race, region of the country, 
parental education, and size and type of community. Appendices 
contain significance charts by group for each major content area at 
each age level and data on the number of responses by group at each 
age. (DT) 
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FOREWORD 



WIumj tlu' r.S. Ot'firo of Kdiication was 
touii(l(»{i in 1S()7, OIK' chari^t^ Sft bofon^ its 
t'ommissiotuM' was to th'lt'nniiu^ the nation's 
progress in (uJiR'ation. Only rocontly has that 
i'(Mitury-ol(l (;har^(^ htHMi atkh'osscd in a sys- 
toniat.ic way. Tho work is boin{^ (k)no hy tho 
National Asst^sniont of Mclia'ational Proj^M'c^ss 
(XAKIM. 

Natit)nal AsscssmcMit is an information-gather- 
ing project that surveys the educational at- 
tainments of 9-y ear-olds, 13-year-olds, 17- 
year-olds (in and out of sehool) and young 
adults (ages 2G~35) in 10 learning areas: art, 
career and occupational development, citizen- 
ship, literature, mathematics, music, reading, 
science, social studies and writing. At least 
one area is assessed every school year, and all 
areas are periodically reassessed in order to 
measure educational progress. Since 1969, Na- 
tional Assessment has gathered information 
about the levels of educational achievement 
across the country and reported its findings to 
the nation. During the first five years of its 
endeavors. NAEP had interviewed and tested 
more than 400,009 scientifically selected 
young Americans. Ba'^eline data on the 
achievement levels of young Americans in 
eight learning areas — science, writing, citizen- 
ship, reading, literature, social studies, music 
and mathematics — have been collected and 
reported. In addition, two of the learning are- 
as (science and writing) have been reassessed 
and the educational progress of young Ameri- 
cans in these two areas reported to the nation. 

Each assessment is the product of several 
years' work by a great many educators, schol- 
ars and lay persons from all over the country. 
Initially, these people design the objectives 
for each learning area, proposing general goals 
that they feel Americans should be achieving 
in the course of their education. These goals 



are reviewed by more people, and wiien con- 
sensus is reaclunl, they are passed along to tc^st 
developers, whose task it is to crc^itc^ measure- 
ment tools appropriate to the objectives. 

When the exercises prepared by the devel- 
opers have passed extensive reviews i)y sub- 
ject-matter specialists, measurement experts 
and concerned lay persons, they arc^ admin- 
istered to probability samples of various pop- 
ulations. The people who comprise those 
samples are selected in such a way that the 
re.sults of their assessment can be generalized 
to the entire national population. That is, on 
the basis of the performance of 2,500 9- 
year-olds on a given exercise, it is possible to 
generalize about the probable performance of 
all 9-year-olds in the nation. Approximately 
100,000 persons participate in the assessment 
each year. 

After assessment data have been collected, 
scored and analyzed. National Assessment 
publishes reports to present the results as ac- 
curately as possible. Not all exercises are re- 
leased for publication because NAEP will ad- 
minister some of the exercises again in the 
future to determine whether the performance 
level of young Americans has improved or de- 
clined. Thus, it is essential that these exercises 
be kept secure in order to preserve the integ- 
rity of the study. If the unreleased exercises 
can be discussed without revealing their con- 
tent, they are examined. However, the discus- 
sion is much less detailed than it is for the 
released exercises. 

National .Assessment also publishes a general 
information yearbook that describes all major 
aspects of the assessment process. This vol- 
ume defines the categories by which results 
are reported and elaborates on the scientific 
procedures utilized. The reader who desires 
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(Uurr lit'l.lllrd I n 1 nj- 1 1 i;i t h m i .thuH ll»>\v 

National .\s>tvs>ini'nl (l»'^'ln^'^ \\> m"oii[)s, pit'- 
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and aiialy/i's and rt'ports its icsults shoi'ld 
rt)nsnlt tlu' (it'iicnil I nfoininl ion \'>'(irhot >L\ 



/u'/^o/'/ (U iil)'. wlitcli IS a\'aiial)l(\ as aiT 
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INTRODUCTION 



I'ri^parat ion for tlu' mat luMuat h-s asscssini'iit 
l)('}^an in tiic spring' of IDC).") with ohjcrt ivi'S 
(lovclopnu'nt. The dcvtMopnuMit oftht^ inallio- 
inaucs ol)jo('tiv(^s was a coniplicatiHl process 
involving' two rontmclors (tlu^ KducatitMial 
'Toslin^' Service and Tho Psychological C-orpor- 
ation). a maLii ctlucation consultant (Dr. P]mil 
Borgor of the St. Paul [Minnesota] Public 
Schools), advisory ]>anels comprised of mathe- 
nuiticians arid mathematics educators and a 
panel of interested lay persons who reviewed 
the objectives for their suitability. Details of 
the development process are provided in the 
Mathcfnaticfi Objectives Booklet, available 
from the National Assessment offices. 

By the fall of 1968, the three-dimensional 
matrix that would serve as the basis for the 
mathematics objectives was completed. One 
dimension of the matrix was the Use of Math- 
ematics: Social Mathematics (the mathematics 
needed for personal living and effective citi- 
zenship in our society), Technical Mathemat- 
ics (the mathematics necessary for various 
skilled jobs and professions) and Academic 
Mathematics (the formally structured mathe- 
matics that provide the basis for an under- 
standing of various isolated mathematical pro- 
cesses), AiiOuh::r dimension of the matrix was 
the 17 Content Areas defined for maiheiuat 
ics: number-and-numeration concepts, proper- 
ties of numbers and operations, arithmetic 
computations, sets, estimation and measure- 
ment, exponents and logarithms, algebraic ex- 
pressions, equations and inequalities, func- 
tions, probability and statistics, geometry, 
trigonometry, mathematical proof, logic, mis- 
cellaneous topics, business and consumer 
mathematics, and attitude and interest. The 
third dimension of the matrix was the 6 cog- 
nitive Objectives or Abilities: (1) to recall 
and/or recognize definitons, fact and symbols; 
(2) to perform mathematical manipulations; 



{'A) tn understand r.iathcmat ical concepts and 
pn)cess(\s; ( l) to solve mathiMnat ical ])r()l)- 
ieins social, technical and academic; (f)) to 
use mathematics and nuiihematical reasoning' 
to analyze j^roblem situations, define prob- 
lems, formulate hypotheses, make decisions 
and verify results; and (G) to ai:>preciate and 
use matlicmatics. 

During exercise development and review, it 
l)eeame ol)vious that one dimension of the 
matrix or classification scheme —uses of 
mathematics — was highly judgmental and 
that reviewers could not agree upon classifica- 
tion of the exercises. It was decided at this 
point to use only a two-dimensional matrix — 
content areas by cognitive objectives or abili- 
ties. Despite repeated development efforts, 
the exercises designed to measure the content 
area of "attitude and interest" and the objec- 
tive of **appreciation and use of mathematics'* 
were considered to be inadequate. It v/as re- 
luctantly agreed that this content area and ob- 
jective would not be covered during the first 
assessment of mathematics, with the under- 
standing that it would be developed and in- 
cluded in subsequent mathematics assess- 
ments. The six major content ai*eas that were 
finally established for reporting purposes are: 
numbers and numeration (which includes 
number-and-numeration concepts, properties 
of numbers and operations, aritlimetic com- 
putation and sets); measurement (which in- 
cludes estimation and measurement and 
metric geometry); geometry; variables and re- 
lationships (which includes exponents, alge- 
braic expressions, equations and inequalities, 
functions, trigonometry and mathematical 
logic); probability and statistics; and con- 
sumer mathematics. 

After the exercises had undergone extensive 
reviews by mathematicians, mathen.atics edu- 



11 



ix 



catnKN atul inmiMiird lay pimsoun, tlu' »v\t'r 
cisj's to 1h» nsi'tl in t In- a>si'ssimMit W 'M'i' S(*l>'fl 
and an*an|!;od in hooldrts witli thi* schmut 
t'MM'ciscs. Diii'ii;^^ tlu' 7.'^ scliool 

scuMUT iind mat hi'inat ics wtM'o assosst'il. riu» 
1 ,'?-y»*ar-olds wtTf asscsst'd diirm^^ OcIoIut and 
NovcMulxM*, t!u» l^yt»ar-olds duimu .laiuiary and 
l'\'l)runry and 'lu' ni-S('lu)()l 1 7 -yt'nr-olds 
during Marcli and April. 'I'lu' out-of-school 
1 7-yi'nr-()lds (<lr()f)onts and oaiiy ^^radiirti's) 
were assessed \'ia the suppliMUiMit aiy frame 
from Ma\' throu^di July. 'Ph<' youn^ adults 
\viM"i» assessed from January throu^^h fJune. 
The exercises used to assess niatheinaties weri' 
not just tlie traditional mult iple-i-hoiee, 
papiT-and-peneil typi»s of ciuestions. Thi' ma- 
jority of the e\i»reises wi^re open-iMi(l(Ml (Tree 
response) and required the respondent to su[)- 
ply tlie answer, hi addition, res[)onilents wiTe 
lo do all t'i^nn'inf^ or "serateh work" in the 
actual assi'ssment booklets. 1'he responses to 
tile opon-ended exeri'lses [)lus any work the 
r(*s[)oniient did in the booklet were tal)ulate{l 
\n various si'orin^ (-atotiories. These categories 
ri'vealed tlu» |)ereentaf;os of people makinf^ 
l?artii'ular types of errors and thus provided 
sonu^ diagnostic information about common 
mathentatical errors. Responses that could 
not be [)laci»(l in any the error categories 
were placed in a catet^ory called *'othcr unac- 
ceptable." Respondents; were instructecl to 
write the words "I don't know" on the 
answer line (^r to fill in the oval i^eside the 
*T-don't-know" choice for multiple-choice ex- 
ercises if they felt that they did not know the 
answer to a particular exercise. 

The majority of the a^ssessment materials was 
administered to jj^roups of 8 to 12 respondents 
at a time, usin^^ a paced audio tape to stan- 
dardize administrations. However, some exer- 
cises were administered ni a one-to-one'* in- 
terview situation in which the exercises were 
Dipsented to the respondent bv the trained 
exercise administrator. These individually ad- 
mini.stered exercises were used to ehcit re- 
sponses that would be difficult to observe in a 
irroup situation, such as observing the process 
a respondent used to solve a problem. Al- 
though the out-of-school respondents were 
not assessed in group settings, the audio tape 



\va> n:,ed In .standai'di/e admimst rat inns; onl- 
nl" M'honl respond(»nts also I'eeeivi'd the indi- 
\idually adnnnistennl packa^ies. 

Approximately one-half of the exercises used 
m the niatlKMuatii's assessment have been re- 
leasiul. Tlies(» exereis(»s have been included in 
various mathematics reports and nvuh' availa- 
ble to other users. The unreleased portion of 
the I'xereises are kept secure and will i)e usi'd 
in the second assessment of matlKMiiat ics 
(scheduhMl for the 1977 7(S school y(»ar) to 
measure changes in the ediicatiomd attain- 
ments of young Ann'rii'ans. The purpose of 
this report is to provide a statistical summary 
of the iMitiri' mathematics assessment, Tiius. 
tlie results for both tlu' released and unre- 
leased exercises liavi' been included in tlie 
summitries. I«\^r the reader who wishes a gen- 
eral overview of tlio results of the mathe- 
matics assessment, this is provided in The 
F/rs^ National Assa^.^incnt of Mathcniatioi: 
An Ovcrview^ Report O-i'MA-OO^ For the 
reader who is interested in the specific text 
and results of the I'xercises summarized in this 
volume, detailed exercise-by-exercise docu- 
mentation may be found in the Mathematics 
Technical Report: Exercise Volume, Report 
01-MA-20, Data are provided for all of the 
mathematics exercises, but the exact text and 
scoring guides are only provided for the re- 
leased exercises. 

For those readers most interested in the 
corr.putational abilities of young Americans, a 
special report, Math Fundamentals: Selected 
Results From the First National Assessment 
of Mathematics, Report 04'MA'01, would be 
particularly useful. Likewise, those readers 
who are interested in the area of consumer 
mathematics will find Consumer Math: Select- 
ed Results From the First National Assess- 
ment of Mathematics, Report 04-MA-02 to be 
useful. In addition, the National Assessment 
of Edjcational Progress has produced corn- 



National Assessment reports can be ordered through 
the Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. 
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puter data tapes containing i ;'spondent-iev(*l 
data for the released mathematics exercises. 
These data tapes are available* to any re- 
searcher who wishes to conduct furtiier analy- 
sis of tiie matliematics data. 

Although National Assessment was not origi- 
nally designed to interpret the assessment 
findings, it has worked closely with a panel of 
mathematics educators from the National 
Council of Teachers of Mathematics (NCTM) 
who addressed themselves to the implications 
of the assessment results. The NCTM panel 
(Dr. Thomas Carpenter, University of Wiscon- 



*L)ata tapes are available, at a charj^je, throu^^h the 
Datn Piocessir.j! Pept., National Assessmeiu of Eciuca* 
tionai Progress, vSuile 700, IStiO Lincoln St., Denver, 
Colo. 80203. 



sin [Madison]; Dr. Terrence Coburn, Oakland 
Public Schools, Pontiac, Michigan; Dr. Robert 
Reys, University of Missouri [Columbia] ; and 
Dr. James Wilson, University of Georgia 
[Athens]) presented its findings in the Octo- 
ber 1975 issues of The An dune tic Teach- 
er-^ and The Mathematies Teacher.'^ For the 
reader who is interested in the implications of 
the assessment results for mathematics educa- 
tion, these articles serve as reference. 



' Thomaij P. Carpenter et al., "Results and 
Implications of the NAEP Mathematics Assessment: 
Elementary School," Tlic Aritlitnctic Teacher^ 22, 
No. 6 (October 1975), pp. 138—50. 

"^Thomas P. Carpenter et a!., "Results and Implica- 
tions of the NAEP Mathematics Assessment: Secon- 
dary School," 7Vie Mathetnalics Teacher, 68, No. 
6 (October 1975), pp. 453—70. 
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CHAPTER 1 



THE MATHEMATICS ASSESSMENT 



The purpose of this report is to summarize 
the results of the 1972—73 assessment of 
mathematics. The exercise-level results are 
summarized in the exhibits for various groups 
of people. The exhibits allow comparisons of 
the reporting groups within and across age 
levels and comparisons of performance on the 
major content areas of the mathematics 
assessment. These summary data can be used 
to identify the strengths and weaknesses of 
the various reporting groups 'ind to determine 
how learning declines or improves, with age. 
Sometimes, patterns will emerge that can 
form the basis for judgments and decisions 
about future directions for mathematics edu- 
cation and research. 

As was explained in the Introduction, the 
mathematics exercises have been organized 
into six major content areas for reporting pur- 
poses. The following six areas will be used in 
this report: 

1. Numbers and numeration, 

2. Measurement. 

3. Geometry, 

4. Variables and relationships. 

5. Probability and statistics. 

6. Consumer mathematics. 

The arrangement of these content areas is not 
meant to signify their relative importance or 
the order in which they should appear in a 
school curriculum. Concepts from all of the 
content areas are usually introduced at the 
elementary level and then reinforced and ex- 



panded as students mature. However, these 
content areas cover most of the topics in- 
cluded in general mathematics courses and 
allow for inclusion of those covered in more 
advanced courses. Each of the following chap- 
ters focuses on one of the major content are- 
as. The final chapter provides summaries of 
group results across the content areas in order 
that the achievement of reporting groups may 
be easily traced across the areas. 

The Sample 

The probability-sample design^ employed by 
the National Assessment of Educational Pro- 
gress provides data on a national level. The 
sample was not designed to enable compari- 
sons of the data to be made between states, 
school districts, schools, teachers and indi- 
vidual respondents. It consisted of approxi- 
mately 2,500 to 2,600 respondents per 
group-administered package and 2,100 to 
2,200 respondents per individually admin- 
istered package. All told, approximately 
25,000 9-year-oIds, 30,000 13-year-olds and 
33,000 17-year-olds participated in this assess- 
ment. Because young adults were allowed to 
take up to four assessment packages, their 
total sample size was approximately 4,500. 



' An overview of the National Assessment sampling 
design for assessment Years 03 and 04 (1971—72 and 
1972—73) is provided in Chapter 2 of the General 
In formation ' Yearbook, Report 03/04-GIY (Washing- 
ton, D.C.: Government Printing Office, 1974). For 
more detailed documentation, see J.R. Chromy et al.. 
The National Assessment Approach to Sampling 
(Denver, Colo,: Education Commission of the States, 
1974). 
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The 9-year-olds, IS-year-olds and 87% of the 
17-year-olds were selected through samphng 
schools; the young adults were selected 
through household sampling. The 17-year-olds 
not enrolled in school were identified both 
through the household sampling and a special 
supplementary sample designed to pick up 
high school dropouts and early graduates. 

In addition to reporting national results for 
9-year-olds, 13-year-olds, 17-year-olds and 
young adults, National Assessment provides 
results for various groups of people — 
specifically,, both sexes, two races, four re- 
gions of the country, seven sizes-and-types of 
community and four levels of parental educa- 
tion. The reporting groups are defined as fol- 
lows. 



Sex 

Results are presented for females (F) and 
males (M). 



EXHIBIT 1. National Assessment Geographic Regions 




paurent with some high school education 
(SHS); (3) those who have at least one parent 
who graduated from high school (GHS); and 
(4) those who have at least one parent who 
has had some post high school education 
(PHS) — college, vocational training or adult 
education courses. 



Race 

Results are presented for blacks (BLK) and 
whites (WHT). 



Region 

The country has been divided into four re- 
gions - Southeast (SE), Northeast (NE), Cen- 
tral (C) and West (W) — in order to examine 
results for the regions relative to the national 
level of performance. The states included in 
each region are identified in Exhibit 1. 



Parental Education 

The four parental-education categories are de- 
fined by the highest reported level of educa- 
tion attained by either of a respondent's 
parents. These categories include (1) those 
whose parents have had no high school educa- 
tion (NHS); (2) those who have at least one 



Size and Type of Community 

The categories within this variable are defined 
by the size of the community and by the type 
of employment of the majority of the people 
in the community. All population sizes are 
based on data from the 1970 census. For in- 
school respondents, the school principal com- 
pletes an occupational profile of the area the 
school serves. 

Extreme rural (ER). Areas with a population 
under 10,000 where a high proportion of the 
residents are farmers or farm workers. 

Low metro (LM). Areas in or around cities 
with a population greater than 200,000 where 
a high proportion of residents are on welfare 
or are not regularly employed. 

High metro (HM). Areas in or around cities 
with a population greater than 200,000 where 
a high proportion of the residents are in pro- 
fessional or managerial positions. 
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Main big city (MBC). Communities within the 
city limits of a city with a population over 
200,000 and not included in the high-nietro 
or low-metro categories. 

Urban fringe (UF), Communities within the 
metropolitan area of a city with a population 
greater than 200,000 but outside of the city 
limits and not included in the high-metro or 
low-metro categories. 

IVIedium city (MC). Cities with populations 
greater than 25,000 but less than 200,000. 

Small places (SP). Communities with a popu- 
lation of less than 25,000 and not included in 
the extreme-rural category. 



Data Analysis 

To analyze the mathematics assessment, Na- 
tional Assessment weighted the data for each 
respondent in act ordance with the respon- 
dent's probability of selection and then used 
the weighted data to estimate the percentages 
of individuals at .?ach age who possessed vari- 
ous knowledges, understandings, skills and 
abilities. Two statistics form the basis of the 
report. 

1, The **p-value" represents the percentage 
of persons in each of the populations 
who gave a particular response to a spe- 
cific exercise. For example, the percent- 
age of 9-year olds who added two num- 
bers correctly is defined as the sum of the 
weighted number of these responses 
divided by the sum of the weighted num- 
ber of responses to the exercise for 
9-year-olds. Percentages for each report- 
ing group (e.g., 9-year-olds in the South- 
east) were computed in a similar manner, 
using only the weighted response of per- 
sons in that group. 

2. The "Ap-value" represents the difference 
between the performance of a reporting 
group and the performance of the total 
age level (the national level of perform- 



2nce). For example, a Ap-value for fe- 
male^s is the difference between the per- 
centage of females who gave a particular 
response to a specific exercise and the 
corresponding national percentage for all 
students that age: 

Female percent age - national 
percentage = female Ap-value, 

On a given exercise, if a group's p-value is 
lower than the national p-value, the dif- 
ference between the two estimated per- 
centages — the Ap-value — is expressed as 
a negative number; if a group's p-value' 
for a particular response to an exercise is 
higher than the national p-va^ue, the dif- 
ference is a positive numb^jr. For ex- 
ample, if the p-value for 9-year-old fe- 
males is 65 and the national p-value for 
all 9-year-olds is 70, the female Ap-value 
for 9-year-olds would be -5 on that cxer- 
cibe. 

The full-page graph following provides an ex- 
hibit of p-values for a given age level (in this 
case, 9-year-olds) on a specific set of exercises 
(in this case, all exercises) for a major content 
area (numbers and numeration). By examin- 
ing the graph, one can see the range of per- 
centages for the nation and each of the re- 
porting groups. Each "X" on the graph repre- 
sents one exercise or exercise part. For each 
distribution of exercise results, the following 
information appears. 



1. NATL = National 
Region 

NE - Northeast 
SE = Southeast 
C = Central 
W =West 

Sex 

M = Male 
F = Female 

Race 

WHT = White 
BLK = Black 



Size and Type of 
Community 

ER = Extreme rural 

LM = Low metro 

HM = High metro 

MBC = Main big city 

UF = Urban fringe 

MC = Medium city 

SP = Small places 

Parental Education 

NHS = No high school 
SHS =Son:^ high school 
GHS = Graduated high school 
PHS = Post high school 
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2. Mean p-valuc. This is the arithmetic aver- 
age of all the p-values for a group on the 
set of exercises and is indicated on the 
graph by a double asterisk C-''^). 

3. Median p-value. The median p-value is the 
middle value when all the p-values for a 
set of exercises have been ordered. For an 
odd number of p-values, the median is 
the middle number. For an even number 
of p-values, the median is equal to the 
average of the middle two values. The 
median is indicated by the following 
symbol: ^ . 

4. Hinge p-value. This is similar to the quar- 
ti!e. When the ordered p-values have been 
divided into two sets at the median, the 
upper and lower hinges are the medians 
of the two sets. (For an odd-number set 
of p-values, the median is considered to 
r-e a member of both sets.) The hinges are 
indicated by a "greater than'' sign (>). 

All exhibits in this report are accompanied by 
the number of observations (p-values from ex- 



ercises or exercise parts) used in the analyses. 
Each single-part exercise contributed one 
p-value (one observation of ''X*') to th'* sum- 
mary analyses. Multipart exercises were usual- 
ly analyzed as if each exercise part was a 
separate exercise. The exception to this oc- 
curred when subject-matter specialists felt 
that a respondent needed to have performed 
acceptably on several or all parts of the exer- 
cise in order to achieve an acceptable per- 
formance level on the exercise. 

The following exhibits in this chapter sum- 
marize the performance of each age level on 
the six major content areas and all the mathe- 
matics exercises administered to the age level. 
The exhibits also provide the mean p-values 
for the reporting groups at each age. Although 
there are a limited number of exercises in the 
areas of variables and relationships, probabili- 
ty and statistics, and consumer mathematics 
for 9-year-olds, the summary values have been 
presented for the convenience of the reader. 
Caution should be taken in interpreting sum- 
maries based on less than 10 exercises or exer- 
cise parts. 
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CHAPTER 2 



NUMBERS AND NUMERATION 



The exercises summarized in this chapter deal 
with the major content area of numbers and 
numeration. Numbers provide a means for 
quantifying objects in a uniform fashion; 
numeration provides a system for naming and 
organizing numbers. While different words 
and symbols can be used to identify the con- 
cept "three," the idea of threeness remains 
the same. There are different systems of num- 
bers having specific properties, and those pro- 
perties define the ''rules" of mathematical 
operations in each system. To summarize this 
area, exercises from the specific content areas 
of number-and-numeration concepts, proper- 
ties of numbers and operations, arithmetic 
computation and sets are included in the sum- 
maries presented in this chapter. 

The first section of summary graphs (immedi- 
ately following) presents the range of percent- 
ages (p-values) for the nation and each report- 
ing group on these exercises for each age. The 
second section of summary graphs (at the end 
of this chapter) will deal with the overlap ex- 
ercises (exercises administered to adjacent age 
levels). Mean p-values are indicated by 
median p-values are indicated by ^, and hinge 
p-values are indicated by >. Each graph pro- 
vides the distribution of percentages for each 
of the reporting groups at that specific age. 
The abbreviations used for the reporting 
groups and their definitions are presented in 
Chapter 1. The next five chapters will follow 
the same format. 

From the first graph, it can be seen that 9- 
y(?ar-olds' percentages for the nation ranged 
from 0% to 94%. Their mean percentage was 
43% while their median percenttje was 38%. 
The range of the middle half of the exercises 
was between the lower hinge of 17% and the 



upper hinge of 72%. A group's typical per- 
formance is indicated by its mean or median 
percentage and by the range between its two 
hinges. For example, it can be seen that 9- 
year-olds from the Northeast typically per- 
formed above the nation on these exercises. 
Their mean percentage was 45%; their median 
was 44%, and the range of the middle half of 
the p-values was betwen 22% and 78%. 

Readers who wish to know the performance 
of a reporting group on the specific exercises 
included in the summary will find a list of the 
exercises in Appendix A that indicates the 
performance of each group on each exercise 
or exercise part included in the summary. A 
sign indicates that the group performed 
significantly above the national level of per- 
formance; a sign indicates that the group 
performed significantly below the national 
level of performance on that exercise. 

The absence of either sign indicates that there 
was no significant difference between the per- 
formance of the reporting group and that of 
the nation. To be considered significant, the 
difference between the group and the nation 
had to be greater (in absolute value) than 
twice its standard error. This is approximately 
equivalent to the .05 level of statistical signifi- 
cance. The contents of specific exercises and 
the exact results for each reporting group on 
each exercise may be ioeated in the Math 
Technical Report: Exercise Volume, Report 
04-MA-20 by referring to the exercise-release 
numbers. 

When one is interpreting the data presented in 
these graphs, one must consider all the factors 
that may influence educational achievement 
and performance on the exercises. Within 



23 



11 



limitations of nicasureiiUMU and sampling 
error, the percentages accurately describe the 
educational aUainments of the groups desig- 
nated in tlie National Assessment sample. 
However, ono cannot t'onclude that any dif- 



ference in achievement between the group 
and t!ie nation as a whole is sole'y attributa- 
ble to the factor identified ^^y the group 
name. 
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Overlap Exercises 

The preceding graphs allowed one to consider 
the performance of the various re[)orting 
groups within an age level for a specific set of 
exercises. However, all four age levels were 
not asked to respond to all the same exercises. 
In some cases, exercises were developed for 
use at only one age level and, hence, admin- 
istered only to that age level. Other exercises 
were developed for and administered to two 
or more age levels. These are called overlap 
exercises. 

Comparisons among ages are based on the set 
of exercises taken at more than one age level. 
Because mathematics is considered to be a se- 
quential and hierarohial learning process, it is 
interesting to look at performance from one 
age level to the next. Overlaps are presented 
for 9- and 13-year-olds, 13 - and 17-year-olds, 
and 17-year-olds and young adults. Although 
some exercises were administered to all four 
or three age levels, there were not enough of 
these exercises to provide reliable summaries 
for all of the major content areas. 

The following six graphs are to be examined 
in pairs. The number-and-numeration overlap 
exercises for 9- and 13-year-olds are presented 
in the first two graphs. The first graph deals 
with the performance of 9-year-olds at the na- 
tional and reporting-group level on the 43 
overlap exercises in this content area; the 
second graph provides information on the per- 



formance of 13-year-olds for the ,^ame 13 ex- 
ercises. The next pair of graphs allows com- 
parisons of the 13- and 17-year-olds with re- 
gard to performance on the 68 overlap exer- 
cises in this content area; the third pair of 
gi'aphs allows comparison of the 17-year-olds 
and adults on the 43 overlap exercises in this 
content area. 

The mean and median percentages and the 
range of the middle half of the exercises are 
once again indicated for the nation and the 
reporting groups on each graph. The same for- 
mat for overlap-summary graphs will be fol- 
lowed in the next five chapters. 

Appendix B provides information on the per- 
formance of the reporting groups for each of 
the exercises included in each overlap- 
summary graph. Specific information about 
the content of these exercises and perfor- 
mance at the exercise level can be fc * .d in 
the Math Technical Report: Exercise Volume 
by using the exercise-release numbers. 

While the overlap graphs provide percentages 
of success for common exercises, the exercises 
included are subsets of all number-and-numer- 
ation exercises administered at each age. The 
reader should consider both the complete set 
of exercises and the overlap subset in evalua- 
ting the performance of the age levels and/or 
reporting groups in each of the major content 
areas. 
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CHAPTER 3 



MEASUREMEMT 



'Ihc ex(Mt'i.scs sumiuarizccl in this cUaptor dual 
with the major cont(Mit area of measuromcnt. 
The measurement tasks assessed involved the 
recognition of various types of mearurement 
units and their relationships, the ability to use 
measurement instruments, the ability to eon- 
y-eft quantities from om unit to another and 
skill in the ai^plieation of metrie geometry. 
The exereises covered measurement of time, 
temperature, weight, length, capacity and 
area. 

The first section of graphs (immediately fol- 
lowing) presents the distribution of percent- 
ages (p-values) for the nation and each report- 
ing group on these exercises for each age. 
Mean p-values are indicated by **; median 
percentages are indicated by ^, and hinge 
p-values are indicated by >. The format of the 
graphs is explained in Chapter 2; the report- 
ing-group definitions and standard abbrevia- 
tions are presented in Chapter 1. 

Readers who wish to know the performance 
of a reporting group on the specific exercises 



included in the summiu'y will find a list of the 
exercises in Appendix A that indicates the 
performance of each group on each exercise 
or exercise part included in the summary. A 
sign indicates that the group performed 
significantly above the national level of per- 
formance: a sign indicates that the group 
performed significantly below the national 
level of performance on that exercise. 

The absence of either sign indicates that there 
was no significant difference between the per- 
formance of the reporting group and that of 
the nation. To be considered significant, the 
difference between the gi'oup and the nation 
had to be greater (in absolute value) than 
twice its standard error. This is approximately 
equivalent to the .05 level of statistical signifi- 
cance. The contents of specific exercises and 
the exact results for each reporting group on 
each exercise may be located in the Math 
Technical Report: Exercise Volume, Report 
04-MA-20 by referring to the exercise-release 
numbers. 
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Overlap Exercises 

The following four graphs are to be examined 
in pairs. The first two graphs present the per- 
formance for the nation and the reporting 
groups on the 22 measurement overlap exer- 
cises that were administered to the 9- and 
13-year-olds. The next pair of graphs presents 
the same information for the 19 overlap exer- 
cises administered to 13- and IT-year-olds. 
iNormally, a third pair of graphs would follow 
to provide this information for the overlap 
exercises in measurement administered to the 
17-year-olds and young adults. However, all 
of the measurement exercises administered to 



17-year-olds; and adults were overlap exer- 
cises. Thus, the summary graphs for the over- 
lap exercises are identical to the summary 
graphs for all measurement exercises at these 
two ages and will not be repeated. 

Appendix B provides information on the per- 
formance of the reporting groups for each of 
the exercises included in each of the overlap 
summaries. Specific information about the 
content of these exercises and performance at 
the exercise level can be found in the Math 
Technical Report: Exercise Volume by using 
the exercise-release numbers. 
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CHAPTER 4 



VARIABLES AND 



The exercises summarized in this chapter deal 
with the major content area of variables and 
relationships. The study of variables and rela- 
tionships provides a foundation for the study 
of higher mathematics. The exercises from the 
specific content areas of algebraic expressions, 
exponents, equations and inequalities, func- 
tions and graphs, trigonometry and mathe- 
matical logic were combined to produce these 
summaries. The exercises generally do not go 
beyond material taught in elementary algebra 
courses. Although ideas and concepts involv- 
ing variables and their relationships are taught 
in the elementary grades, the actual manipula- 
tion of variables generally does not begin until 
students enter prealgebra and algebra courses. 
Thus, the assessment exercises in this major 
content area are concentrated upon the 13- 
year-olds, 17-year-olds and young adults. 

The first section of graphs (immediately fol- 
lowing) presents the distribution of percent- 
ages (p-values) for the nation and each report- 
ing group on these exercises for each age. 
Mean p-values are indicated by **; median 
percentages are indicated by ^, and hinge 
p-values are indicated by >, The format of the 
graphs is explained in Chapter 2; the report- 
ing-group definitions and standard abbrevia- 
tions are presented in Chapter 1. Although 
the National Assessment of Educational Pro- 
gress feels that a minimum of 10 exercises are 
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needed for a reliable summary, ^he results for 
the 9-year-olds have been presented here for 
reader convenience. Caution should be used in 
interpreting summaries based on less than 10 
exercises. 

Readers who wish to know the performance 
of a reporting group on the specific exercises 
included in the summary will find a list of the 
exercises in Appendix A that indicates V - 
performance of each group on each exerc 
or exercise part included in the summary, ix 
sign indicates that the group performed 
significantly above the national level of per- 
formance; a sign indicates that the group 
performed significantly below the national 
level of performance on that exercise. 

The absence of either sign indicates that there 
was no significant difference between the per- 
formance of the reporting group and that of 
the nation. To be considered significant, the 
difference between the group and the nation 
had to be greater (in absolute value) than 
twice its standard error. This is approximately 
equivalent to the .05 level of statistical signifi- 
cance. The contents of specific exercises and 
the exact results for each reporting group on 
each exercise may be located in the Math 
Technical Report: Exercise Volume, Report 
04-MA'20 by referring to the exercise-release 
numbers. 
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Overlap Exercises 

The following four graphs are to be examined 
in pairs. The first two graphs present the per- 
formance for the nation and the rei)orting 
groups on the 24 variables-and-relationships 
overlap exercises that were administered to 
13- and 17-year-olds. The next pair of graphs 
presents the same information for the 21 
^overlap exercises administered to 17-year-oldh 
and young adults. 



Appendix B provides information on the per- 
formance of the reporting groups for each of 
the exercises included in each of the overlap 
summaries. Specific information about the 
content of these exercises and performance of 
the reporting groups can be found in the Math 
Technical Report: Exercise Vohimc by using 
the exercise-release numbers. 
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CHAPTER 5 



PROBABILITY AMD STATISTICS 



The exercises summarized in this chapter deal 
with the major content area of probabiHty 
and statistics. Probability roncern? the chanc- 
es of an uncertain event happening. Statistics 
are generally separated into two categories, 
descriptive and inferential. Descriptive statis- 
tics includes methods of describing large 
quantities of data; inferential statistics uses 
concepts of probability to draw conclusions 
about a large group from a smaller subset or 
sample of that group. Although probability 
and statistics are included and discussed many 
places in school curricula, they generally are 
not taught as a separate course, except at the 
postsecondary level. Thus, a limited number 
of probability-and-statistics exercises were in- 
cluded in the assessment and were concen- 
trated upon the 13-year-olds, 17-year-oldo and 
young adults. 

The first section of graphs (immediately fol- 
lowing) presents the distribution of percent- 
ages (p-values) for the nation and each report- 
ing group on these exercises for each age. 
Mean p-values are indicated by **; median 
percentages are indicated by ^, and hinge 
p-values are indicated by >. The format of the 
graphs is explained in Chapter 2; the report- 
ing-group definitions and standard abbrevia- 
tions are presented in Chapter 1, Although 
the National Assessment of Educational Pro- 
gress f' '-'Is that a minimum of 10 exercises are 



needed for a reliable summary, the results for 
the 9-year-olds have been presented here for 
reader convenience. Caution should be used in 
interpreting summaries based on less than 10 
exercises. 

Readers who wish to know the performance 
of a reporting group on the specific exercises 
included in the summary will find a list of the 
exercises in Appendix A that indicates the 
performance of each group on each exercise 
or exercise part included in the summeiry, A 
sign indicates that the group performed 
significantly above the national level of per- 
formance; a sign indicates that the group 
performed significantly belov^^ the national 
level of performance on that exercise. 

The absence of either sign indicates that there 
was no significant difference between the per- 
formance of the reporting group and that of 
the nation. To be considered significant, the 
difference betv^^een the group and the nation 
had to be greater (in absolute value) than 
twice its standard error. This is approximately 
equivalent to the ,05 level of statistical signifi- 
cance. The contents of specific exercises and 
the exact results for each reporting group on 
each exercise may be located in the Math 
Technical Report: Exercise Volume, Report 
04-MA-20 by referring to the exercise-release 
numbers. 
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Overlap Exercises 

Tlu* following four [^ra|)hs arc to be oxaminod 
in pairs. 'Vhc first two t^raphs |)r(\s(Mit the per- 
formaiico for the nation and the reporting 
groups on the 10 probabihty-and-statistics 
overlap exercises that were admitiistered to 
13- and 17-year-olds. The next pair of graphs 
presents the same information for the 12 
(worlap exercises administered to 17-year-olds 
and adults. 



Appendix B provides information on the per- 
formance of the reporting groups for each of 
the exercises included in each of the overlap 
summaries. Specific information about the 
content of these exercises and performance of 
the reporting groups can be found in the Math 
Technical Report: Exercise Vohimc by using 
the exercise-release numbers. 
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CHAPTER 6 
GEOMETRY 



T\io c\\(M-c:isos summari/.ed in this chapter deal 
with the major content area of geometry. 
Geometry in the primary grades consists 
mainly of learning the names of various 
shapes and figures and understanding the con- 
cept of two- and three-dimensional space. Stu- 
dents in the up r elementary grades apply 
formulas to calculate perimeter, area and vol- 
ume. They also use instruments such as a 
straightedge, compass and protractor to con- 
struct and measure geometric figures. Secon- 
dary school students may or may not study 
geometry further depending on the mathe- 
matics courses they elect to take. The \^ation- 
al Assessment of Educational Progress concen- 
trated its geometry exercises on the informal 
geometry encountered prior to formal geome- 
try courses. Thus, no geometric proofs were 
included and few exercises required skills 
from a forma' ^metry course. 

The first sec • - of graphs (immediately fol- 
lowing) presents the distribution of percent- 
ages (p-values) for the nation and each report- 
ing group on these exercises for each age. 
Mean p-values are indicated by **; median 
percentages are indicated by ^, and hinge 
p-values are indicated by >. The format of the 
graphs is explained in Chapter 2; the report- 



ing-group definitions and standard abbrevia- 
tions are presented in Chapter 1. 

Readers who wish to know the performance 
of a reporting group on the specific exercises 
included in the summary will find a list of the 
exercises in Appendix A that indicates the 
performance of each group on each exercise 
or exer'^use part included in the summary. A 
sign indicates that the group performed 
significantly above the national level of per- 
formance; a sign indicates that the group 
performed significantly below the national 
level of performance on that exercise. 

The absence of either sign indicates that there 
was no significant difference between the per- 
formance of the reporting group and that of 
the nation. To be considered significant, the 
difference between the group and the nation 
had to be greater (in absolute value) than 
twice its standard error. This is approximately 
equivalent to the .05 level of statistical signifi- 
cance. The contents of specific exercises and 
the exact results for each reporting group on 
each exercise may be located in the Math 
Technical Report: Exercise Volume, Report 
04-MA-20 by referring to the i 'se-release 
numbers. 
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Overlap Exercises 

The following six graphs are to be examined 
in pairs. The first two graphs present the per- 
formance for the nation and the reporting 
groups on the 27 geometry overlap exercises 
administered to 9- and 13-year-olds. The next 
pair of graphs presents the same information 
for the 29 overlap exercises administered to 
13- and 17-year-olds. The final two graphs in 
this chapter provide the results for the 29 



overlap exercises administered to the 17-year- 
olds and adults. 

Appendix B provides information on the per- 
formance of the reporting groups for each of 
the exercises included in each of the overlap 
summaries. Specific information about the 
content of these exercises and performance of 
the reporting groups can be found in the Math 
Technical Report: Exercise Volume by using 
the exercise-release numbers. 
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CHAPTER 7 



CONSUMER MATHEMATICS 



The exercises summarized in this chapter deal 
with the major content area of consumer 
mathematics. Many of the mathematical skills 
needed in the marketplace, such as the ability 
to compute, to use percents, to make meas- 
urements and to convert measurement units, 
were included in the summaries presented in 
earlier chapters. The exercises included in this 
summ^i-^y dealt with situations that one might 
encounter as a consumer. All of the exercises 
were presented as word problems, which re- 
quired the respondent to determine the ap- 
propriate mathematical process before begin- 
ning calculations. Also, exercises dealing with 
methods of representing data were included in 
these summaries as the alert consumer should 
be able to read and interpret such informa- 
tion. The majority of the consumer-mathe- 
matics exercises were aimed at the two older 
age levels — to make the situations as realistic 
as possible and to insure that respondents 
would have proficiency in the mathematical 
skills necessary to the solution of the prob- 
lems. 

The first section of graphs (immediately fol- 
lowing) presents the distribution of percent- 
ages (p-values) for the nation and each report- 
ing group on these exercises for each age. 
Mean p-values are indicated by **; median 
percentages are indicated by ^, and hinge 
p-values are indicated by >. The format of the 
graphs is explained in Chapter 2; the report- 
ing-group definitions and standard abbrevia- 
tions are presented in Chapter 1. Although 



the National Assessment of Educational Pro- 
gress feels that a minimum of 10 exercises are 
needed for a reliable summary, the results for 
the 9-year-olds have been presented here for 
reader convenience. Caution should be used in 
interpreting summaries based on less than 10 
exercises. 

Readers who wish to know the performance 
of a reporting group on the specific exercises 
included in the summary will find a list of the 
exercises in Appendix A that indicates the 
performance of each group on each exercise 
or exercise part included in the summary. A 
sign indicates that the group performed 
significantly above the national level of per- 
formance; a sign indicates that the group 
performed significantly below the national 
level of performance on that exercise. 

The absence of either sign indicates that there 
was no significant difference between the per- 
formance of the reporting group and that of 
the nation. To be considered significant, the 
difference between the group and the nation 
had to be greater (in absolute value) than 
twice its standard error. This is approximately 
equivalent to the .05 level of statistical signifi- 
cance. The contents of specific exercises and 
the exact results for each reporting group on 
each exercise may be located in the Math 
Technical Report: Exercise Volume, Report 
04-MA-20 by referring to the exercise-release 
numbers. 
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Overlap Exercises 

The following four graphs are to be examined 
in pairs. Tho first two graj')hs present the per- 
formance for the nation and the reporting 
groups on the 12 consumer-mothematics over- 
lap exercises administered to 13- and 17-year- 
olds. The next pair of graphs presents the 
same information for the 34 overlap exercises 
administered to 17-year-olds and adults. 



Appendix B provides information on the per- 
formance or the reporting groups for each of 
the exercises included in each of the overlap 
summaries. Specific information about the 
content of these exercises and performance of 
the reporting groups can be found in the Math 
Technical Report: Exercise Volume by usin!>: 
the exercise-release numbers. 
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CHAPTER 8 



SUMMARIES ACROSS MAJOR CONTENT AREAS 



This chapter is ck'voted to cross-age analyses 
of the overlap exercises within each of the six 
major content areas. These graphs summarize 
the overlap information presented in Chapters 
2—7. There are exhibits for the national-age 
results and for each of the reporting groups, 
comparing 9- and 13-year-olds, 13- and 17- 
year-olds, and 17-year-olds and adults. Al- 
though there are a limited number of overlap 
exercises or exercise parts in the major con- 
tent areas of variables and relationships, prob- 
ability and statistics, and consumer mathe- 
matics for the 9- and lo-year-olds, the overlap 
summaries in these areas (with the exception 
of consumer mathematics) are included in the 
exhibits for the convenience of the reader. 
Caution should be taken in interpreting over- 
lap summaries based on less than 10 exercises 
or exercise parts. 

The range of percentages for each of the age 
levels on the overlap exercises is represented 
by the dotted vertical lines, with the signs 
at the ends representing the highest and low- 
est percentages. The mean percentages are 
connected by a solid line on the graph, and 
the upper and lower hinges (which are th' 
boundaries of a group's middle half cl cn.^ 
exercises) are connected by dashes. The med:- 
an percentage is noted by an "X" Cii th? 
graph. Mean and median percentager "or I'o 
nation and the reporting groups are p^esen^'^d 
below the graph. The number of exercises or 
exercise parts (No. OBS.) summarized is also 
prc'/ided. The graphs car. be used to deter- 
mine the relative strengths and weaknesses of 
the age levels on the major content areas for 
each of the National Assessmc-nt of Educa- 
tional Progress* reporting groups. For ex- 



ample, the performance of respondents from 
the Northeast is presented on pages 80—81. 
From the exhibit, one can see that the adults 
outperformed 17-year-olds in the areas of 
numbers and numeration, variables and rela- 
tionships, geometry and probability and sta- 
tistics. In the area of probability and statis- 
tics, the 17-year-olds performed slightly high- 
er than the adults — while the opposite was 
true for the nation. 

Although National Assessment was not origi- 
nally designed to interpret the assessment 
findings, it has worked closely v/ith a panel of 
mathematics educators from the National 
Council of Teachers of Mathematics (NCTM) 
who addressed themselves to the implications 
of the assessment results. The NCTM panel 
(Dr. Thomas Carpenter, University of Wiscon- 
sin [Madison] ;Dr Terrence Cobum, Oakland 
Public Schools, Po^.tiac, Michigan; Dr. Robert 
Reys, University oi MuS: -^ V Columbia] ; and 
Dr. James Wilsou, Uni\^rsuy of Georgia 
[Athens]) preseiiici :t. u hugs in the Octo- 
ber 1975 issies o\ .-.7:. ArJhme'.ic Teach- 
er^ and The i^^c ^^i^s xeachcrr For the 
r-j.ider who ia imet .^u d in the implications r 
the ;i.;sessment resulrs ;or mathematics edu." 
i,io* these articles serve as reference. 



' I'homa'j P. Carpenter et al., "Results and Imph'ca- 
tions of the NAEP Mathematics Assessment: Elemen- 
tary School," The Arithmetic '^eacher, 22, Uo. 6 
(October 1975), pp. 438—50. 

^T;»^>rn.o, P. Carpenter et al., "Results rnd Implica- 
i »ns or 'he NAEP Mathematics Assessment: Secon- 
:iary .•chsol," The Mathematics Teacher, 68, No. 6 
(C.t.>oer 1975), pp. 453—70. 
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APPENDIX A 



SIGNIFICANCE CHARTS BY GROUP FOR EACH MAJOR CONTENT 
AREA AT EACH AGE - ALL EXERCISES 



To determine the performance of a reportinj^ 
group on tlie specific exercises or exercise 
parts included in the age«level summaries for 
each of tlie major content areas, tlie following 
list is provided. All of the exercises included 
in the content-area summary are listed by re- 
lease number (e.g., RAOl or IJAOl) for each 
age, and the national percentage is given. A 
sign indicates that the performance of the 
reporting group was significantly above the 
national level of performance; a sign indi- 
cates that the reporting group performed sig- 
nificantly below the national level of perform- 
ance for that exercise. The absence of either 
sign indicates that there was no significant dif- 
ference between the performance of the re- 
porting group and that of the nation. To be 
considered significant, the difference between 
the group and the nation had to be greater {in 
absolute value) than twice its standard error. 
This is approximately eciuivalent to the .05 



level of statistical significance, l^or example, 
the national percentage for 9 -year-olds on Ex- 
ercise RAOl (which was included in the num- 
bers-and-numeration summary) was 75.2; the 
percentage for 9 -year-olds in the Northeast 
was significantly above that, the percentage 
for those in the Southeast significantly below 
that, and the percentages for 9 -year-olds in 
the Central and Western regions of the 
country did not differ significantly from that 
for the nation. 

The standard abbreviations and definitions 
used in this appendix are presented in Chapter 
1. For the reader who wishes to determine the 
content of a specific exercise or the exact 
suits for a reporting group on an exercise, the 
exercise may be located by its release num[)er 
in the Math Technical Report: Exercise Vol- 
ume, Report 0'1-MA~20. 
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APPENDIX B 



SIGNIFICANCE CHARTS BY GROUP FOR EACH MAJOR CONTENT 
AREA AT EACH AGE - OVERLAP EXERCISES 



To determine the performance of a reporting 
group on the specific exercises or exercise 
parts included in the age-overlap summaries 
for each of the major content areas, the fol- 
lowing list is provided. All of the overlap exer- 
cises included in the content-area overlap 
summaries (9—13, 13—17 and 17— adult) are 
listed by release number for each age, and the 
national percentage is given. A sign indi- 
cates that the performance of the reporting 
group was significantly above the national 
level of performance; a sign indicates that 
the reporting group performed significantly 
below the national level of perform?" -^f^. The 
absence of either sign indicates tha* the per- 
formance of the reporting group did not dif- 
fer significantly from the national level of per- 
formance. To be considered significant, the 
difference between the group and the nation 
had to be greater (in absolute value) than 
twice its statistical significance. For example, 
the national percentage for 9-year-olds on Ex- 
ercise U.A03 (which was included in the num- 



ber-and-numeration overlap summary for 9- 
and 13-year-olds) was 42.0; the percentage for 
9-year-olds in the Central region was signifi- 
cantly higher, the percentage for those in the 
Southeast significantly lower, and the per- 
centages for 9-year-olds in the Northeast and 
West did not differ significantly from the na- 
tional percentage. For 13-year-olds, the na- 
tional percentage was 75.3 on Exercise UA03; 
the percentage for 13-year-olds in the North- 
east was significantly higher, while those for 
the 13-year-olds in the Southeast, Central and 
West did not differ significantly from that of 
the nation. 

The standard abbreviations and definitions 
used in this appendix are presented in Chapter 
1. For the reader who wishes to determine the 
content of a specific exercise or the exact re- 
sults for a reporting group on an exercise, the 
exercise may be located by its release number 
in the Math Technical Report: Exercise Vol- 
ume, Report 0'1'MA'20, 
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APPENDIX C 
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